Introduction: Several eicosanoids and other oxylipins are important lipid mediators. Reliable quantification in plasma is important to assess the state of disease, action of drugs and the biology of oxylipins. In order to monitor biological changes, low background variability of oxylipin concentrations in biological samples is essential for proper interpretation of oxylipin biology. However, only little is known about the variation in the oxylipin profile in healthy human subjects. Experimental: Inter-day variation in circulating oxylipins after overnight fasting was investigated in healthy young men on either a standardized or nonstandardized diet during a (24 to) 48 h time interval. Intra-day variance was investigated during an 8 h time interval (covering breakfast and lunch meals) in men on a standardized diet with blood sampling at 0, 2, 4, 6 and 8 hours. Free oxylipins in plasma were analyzed using a targeted metabolomics platform for the quantification of 160 oxylipins from different precursors. Analytical variation was evaluated based on quality control plasma samples. Results: Free oxylipins in quality control plasma samples showed low variations (<20% for most analytes). Inter-day variations in fasting blood were in the same range, while significant differences were observed within the day (intra-day variance). Conclusion: Based on the low intra-individual inter-day variance in concentrations of free oxylipins, our results demonstrate the suitability of fasting plasma for the investigation of oxylipin biology. In non-fasting plasma samples, the variations were high during the day. Thus, non-fasting plasma samples appear to be unsuitable to evaluate biologically relevant changes, for instance, those caused by disease or drugs. However, it remains to be determined if the same standardized meal results in reproducible modulations of the oxylipin profile allowing evaluation of the oxylipin pattern during the postprandial state.
Introduction
Eicosanoids and other oxylipins are oxygenated metabolites of polyunsaturated fatty acids (PUFAs) and many of them have high biological activity in different physiological processes. They are formed endogenously within the arachidonic acid (C20:4n6, ARA) cascade in a variety of enzymatic and non-enzymatic reactions. Conversion of PUFAs by cyclooxygenases (COXs) may lead to the formation of prostanoids like PGE 2 , which is involved in the regulation of pain and inammation or thromboxane A 2 , a potent mediator in the regulation of platelet aggregation.
1 Action of lipoxygenases (LOXs) may give rise to hydroperoxy-PUFAs, which can either be reduced to hydroxy-PUFAs or further metabolized, e.g. by LOXs, to multiple hydroxylated PUFAs. 2 In particular, multiple hydroxylated metabolites from the omega-3 (n3)-PUFAs eicosapentaenoic acid (C20:5n3, EPA) or docosahexaenoic acid (C22:6n3, DHA) have been shown to be potent mediators in the resolution of inammation.
2 Cytochrome P450 (CYP) monooxygenase enzymes can act as epoxygenases or u-hydroxylases resulting dominantly in epoxy-PUFAs or terminally (u and u-n) hydroxylated PUFAs. 3, 4 Epoxy-PUFAs are highly active, e.g. the terminally epoxygenated EPA (17(18)-EpETE) shows strong antiarrhythmic potency 3, 5 and epoxy-PUFAs from ARA, EPA and DHA show anti-inammatory properties. 6 Moreover, ARA derived epoxy-PUFAs display angiogenic activity, 6 while the terminally epoxygenated DHA (19(20) -EpDPE) shows anti-angiogenic properties. 7 These highly potent epoxy-PUFAs are converted by the soluble epoxide hydrolase (sEH) to dihydroxy-PUFAs 8 with so far poorly characterized biological activity. Additionally, autoxidation of PUFAs may give rise, for instance, to hydro(pero)xy-PUFAs or prostaglandin-like structures, such as isoprostanes.
9,10
Reliable quantication of oxylipins in biological samples is essential for the understanding of their biological role. However, different endogenous and exogenous factors have been shown to have an impact on the oxylipin prole, which hampers the interpretation of biological data. For instance, genetic variants in PUFA metabolizing enzymes [11] [12] [13] or enzyme preferences for specic PUFAs might inuence oxylipin production. 3 Other factors, including age, [14] [15] [16] sex, [17] [18] [19] physical exercise 20 or health status [21] [22] [23] may also impact oxylipin concentrations, either directly or indirectly via an inuence on PUFA metabolism. Dietary factors, such as fatty acid intake, also inuence the oxylipin prole, for example, as recently shown for the amount of alphalinolenic acid (C18:3n3, ALA) in the diet 24 or for supplementation with n3-PUFAs. 25 Of note, supplementation with n3-PUFAs resulted in high variations in the individual response to n3-PUFAs [25] [26] [27] [28] [29] and only part of the effect could be accounted for by the basal status of n3-PUFAs. 25, 27 This means that even when aiming at modulating the prole of oxylipins, interpretation of results might be complicated due to high inter-individual variations. Apart from these biological variations, (pre-)analytical procedures, such as the time between blood collection and plasma preparation, comprise a factor that is known to inuence oxylipin concentrations in the sample.
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In most studies analyzing oxylipin concentrations, blood from the fasting state is used for analysis. 24, 26, 27, 31 However, only little is known about the modulation of free oxylipin concentrations in plasma following food ingestion or whether the oxylipin prole underlies circadian variations 30, 32 and which background variations (inter-day variation of the oxylipin prole in fasting plasma) may have to be expected. Therefore, this study aims to (i) investigate the inter-day variation in the oxylipin prole in samples collected 48 hours apart (with and without standardized nutrition) and (ii) to investigate the intraday variation of free oxylipins in plasma.
Experimental
The data published here are derived from two different studies. The investigator initiated studies were conducted according to the guidelines laid down in the Declaration of Helsinki and all procedures involving human subjects were approved by the ethics committee of the Medical Chamber of Lower Saxony (Hannover, Germany). Written informed consent was obtained from all subjects. Both studies are registered in the German Clinical Trial Register (DRKS00006765 and DRKS00012257) and were conducted at the Institute of Food Science and Human Nutrition, Leibniz University Hannover, Germany.
Study design
To investigate the inter-and intra-day variation in the oxylipin prole in a population of healthy volunteers, the samples of two separate studies were used: Study (A) Inter-day variation in a study population on a nonstandardized diet. An unpublished subset of samples from the study described in detail in ref. 24 is presented here. In brief, aer a screening and a four-week run-in phase with an ALA-poor diet, blood samples of 18 male healthy subjects were taken at baseline (t0) and aer 48 hours (t48) during normal (non-standardized) nutrition.
Study (B) Intra-and inter-day variation in a study population on a standardized diet. Following a screening and a four-week run-in phase, blood samples were taken at baseline (t0) and aer 2 (t2), 4 (t4), 6 (t6), 8 (t8), 24 (t24), 48 (t48), and 72 (t72) hours during standardized nutrition. The standardized nutrition started with the lunch meal one day prior to baseline blood collection and ended with the last examination. The diet was PUFA-poor and portion sizes were adjusted to the energy demands (small and large portion size) of the participants. Volunteers were allowed to drink water, tea and coffee (without milk/sugar). The macronutrient and fatty acid composition of the standardized nutrition is shown in Table S1 . † During the four-week run-in phase, participants were requested to abstain from sh, seafood, and ALA-rich vegetables oil, such as linseed oil or chia seeds to minimize nutritional effects on the variability of oxylipin patterns. Recruitment, inclusion and exclusion criteria matched those of Study A published in ref. 24 and can be found in the ESI † along with a description of the prescreening procedure.
Proband examination, blood sampling and pre-analytical procedures
At baseline examination (t0), blood pressure, body height, body weight and pulse were measured and the subjects completed a questionnaire to obtain information about changes in medication, diet and lifestyle habits (e.g. physical activity) compared to the screening questionnaire. Additionally, fasting blood samples were taken at baseline (t0), aer 24 (t24), 48 (t48) and 72 hours (t72). Non-fasting blood samples were taken aer 2 (t2), 4 (t4), 6 (t6) and 8 (t8) hours. Blood samples were obtained by venipuncture of an arm vein using Multiyneedles (Sarstedt, Nümbrecht, Germany) into serum and EDTA monovettes (Sarstedt). For analysis of plasma oxylipins and triglycerides (TGs), EDTA blood monovettes were centrifuged for 10 min at 1500 Â g and 4 C. Plasma was transferred into 1.5 mL Eppendorf tubes (Sarstedt) and immediately frozen and stored at À80 C until analysis. All transfer steps were carried out on ice. Serum lipid levels, liver enzymes and small blood picture at baseline (t0) and triglycerides in plasma at t0, t2, t4, t6 and t8 were determined in the LADR laboratory (Laborärztliche Arbeitsgemeinscha für Diagnostik und Rationalisierung e.V.), Hannover, Germany.
Fatty acid analyses in food samples
The total fat content of food samples from Study B was determined by gravimetry aer lipid extraction according to WeibullStoldt performed as rapid microextraction. 33 Concentrations of fatty acids in the lipid extracts were determined by means of gas chromatography with ame ionization detection (GC-FID) following (trans-)esterication to fatty acid methyl esters (FAMEs) as described 34 using methyl pentacosanoate (C25:0 methyl ester) as an internal standard (IS). Fatty acid concentrations in food samples were calculated as mg fatty acid/100 g meal.
Oxylipin analysis
The concentrations of oxylipins in the plasma of Study A were determined by means of liquid chromatography-mass spectrometry (LC-MS) following solid phase extraction as described. 24 Oxylipins in the plasma of Study B were analyzed accordingly with slight modications described in ref. 35 . In brief, aer addition of internal standards, antioxidant solution and methanol, plasma samples were frozen at À80 C overnight. Oxylipins were extracted from the supernatant using Bond Elut Certify II cartridges (200 mg, Agilent, Waldbronn, Germany) and ethyl acetate/n-hexane (75 : 25, v/ v) with 1% acetic acid as the eluent. Before elution, the samples were dried under vacuum (À200 mbar, 30 sec). LC-MS analysis was carried out using a 1290 Innity LC System (Agilent, Waldbronn, Germany) with a 6500 QTrap (Sciex, Darmstadt, Germany) operated in scheduled selected reaction monitoring mode following negative electrospray ionization as described.
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Within the sample batch of Study B, human quality control (QC) plasma samples (n ¼ 15) and randomly assigned duplicate samples of the study population (n ¼ 12) were prepared and analyzed to characterize intra-batch variation of the analytical method (including sample preparation, LC-MS analysis and peak integration).
Calculations and statistics
Oxylipin concentrations in plasma and their relative change [%] are stated as mean AE standard error of the mean (SEM). If the concentration in a sample was below the lower limit of quantication (LLOQ) the 1/2 LLOQ was used to calculate the mean and SEM. The concentration was set to LLOQ if the analyte could not be quantied in more than 50% of the samples. Relative changes were calculated individually for each subject at each time point (x) using the following formula: rel. change [%] ¼ 100 Â (conc tx /conc t0 ). In QC samples, only those analytes were evaluated which were >LLOQ in $80% of the samples. Means were calculated by lling in the LLOQ for analytes <LLOQ and the 95% interval of the standard deviation (95% SD ¼ SD Â 1.96) was calculated.
The distributions of the sample sets (Study A and B) were analyzed by a Kolmogorov-Smirnov test. Statistical differences between the time points were tested for parametric data with a t-test (Study A) or ANOVA with repeated measurements followed by post hoc t-tests for paired samples with HolmBonferroni-adjusted levels of signicance (Study B) and for non-parametric data with Wilcoxon-tests (Study A) or the Friedman Test followed by the Dunn-Bonferroni post hoc test (Study B). Statistical tests were only performed for analytes which were quantied in the study population at all time points of the respective studies. Statistical signicance was set at p # 0.05 for all analyses. All statistical analyses were carried out with SPSS soware (Version 24, SPSS Inc., Chicago, IL, USA).
Results

Study population
The study population of Study A is described in detail elsewhere. 24 18 male, healthy subjects were included in the study with a mean age of 26.2 AE 4.5 years and a BMI of 24.9 AE 2.0 kg m À2 . In Study B, 13 male subjects met the criteria and were included in the study. All participants (mean age 24.6 AE 2.5 years) were healthy and had a normal BMI (24.6 AE 2.0 kg m À2 ).
Liver enzymes and serum lipid proles were in the normal range (ESI Table S2A †).
Quality control plasma
The results of selected oxylipins in the QC samples can be found in Fig. 1 . Absolute concentrations of all analytes quantied in the QC samples along with the variation are presented in ESI Table S4 . † 73 (out of 160) analytes were quantied in QC plasma in the range of 50 AE 5 pM (11,12-DiHETE) to 11 AE 1 nM (15,16-DiHODE). Based on the relative 95% SD, i.e. the deviation covering 95% of all values measured, 61 of the quantied analytes showed a variation of <20% and only 12 analytes uctuated >20%. In general, the relative 95% SD decreased with higher concentrations, or more specically with increasing ratio of determined concentration to LLOQ. However, the variation did not decrease below 4.8%. The deviation between the rst and second analysis of the randomly assigned duplicate samples from the study population was within the range of the deviation of the analytes in the QC samples.
Inter-day variation of free oxylipins in plasma
The results for the inter-day variation of plasma oxylipin concentrations in a non-standardized diet can be found for representative oxylipins in Fig. 2 (all data in ESI Table S5 †) . Differences between fasting plasma oxylipin concentrations collected at baseline (t0) and aer 48 hours (t48) for a nonstandardized diet were not signicant. However, for some analytes the inter-day variance exceeded the analytical uctua-tion, i.e. PGE 2 , 9(10)-Ep-stearic acid, 11,12-DiHETE and various linoleic acid (C18:2n6, LA) and ALA metabolites.
The results for the inter-day variation of oxylipins in fasting plasma samples of subjects on a standardized diet can be found for representative oxylipins in Fig. 3 (all data in ESI Table S6 †). Variation of most analytes was within the analytical uctuation and plasma concentrations remained constant during the observation period (ESI Table S6 DiHETrE also decreased signicantly; however, the changes were within the analytical uctuation. Although not statistically signicant, differences for some analytes were higher than expected from the analytical uctuation, e.g. 12-HHTrE, 10(11)-EpDPE, 11-HETE, 20-HETE, 18-HEPE and 8,9-DiHETE.
The relative concentrations of representative oxylipins within a 48 hour time interval in both studies (t0 vs. t48 for Study A and t24 vs. t72 for study B) are shown in ESI Fig. S3 . † This direct comparison revealed similar inter-day differences in oxylipin concentration in both studies (non-standardized vs. standardized diet). However, the variation in relative concentrations of some analytes was higher in Study A, e.g. 12(13)-EpOME, 5-HEPE or PGE 2 .
Intra-day variation of free oxylipins in (non-fasting) plasma samples
The results for the intra-day variation can be found for selected oxylipins in Fig. 4 (means, all data in ESI Table S7 †) as well as Fig. S4 † (individual data values) . Plasma oxylipin concentrations were subject to large uctuations throughout the day (t0 (following overnight fasting) to t8) with signicant differences for almost all analytes (ESI Table S7 †). Most metabolites from the individual PUFAs showed similar trends during the observation period. Moreover, trends for ARA, EPA and DHA derived metabolites were comparable (except ARA prostanoids increasing from t0 to t8): starting from the highest concentration at t0, concentrations were decreased to a minimum at t2 and increased again at t4. At t6 and t8, concentrations were decreased compared to t4, for some analytes to a similar level compared to t2 (e.g. dihydroxy-PUFAs, 5-HETE, 5-HEPE and 4-HDHA, Fig. 4) . In an analogous manner, trends for LA and ALA derived analytes were similar: an increase in analyte concentrations up to t4 with a following decrease. The lowest concentrations were observed at t8 (e.g. epoxy-and hydroxyPUFAs, Fig. 4 ). The largest intra-day variations were observed for different LA and ALA metabolites (up to 400% at t4 compared to t0).
Discussion
The physiological effects of oxylipins are diverse and range, for example, from important roles in the regulation of fever and inammation (e.g. PGE 2 ) to anti-arrhythmic (e.g. 17(18)-EpETE) and anti-angiogenic effects (e.g. 19(20)-EpDPE). However, due to crosstalk between the different pathways of the ARA cascade, physiological effects result more from changes in the whole product pattern rather than from changes in individual mediators. 36 In order to investigate and understand oxylipin biology, exact and reliable quantication of a comprehensive pattern of oxylipins is crucial. The pattern of oxylipins can reect the pathophysiology of diseases, [21] [22] [23] which may allow using oxylipins as biomarkers of the disease state. Moreover, drugs 37 as well as the diet 24,25,38 modulate the oxylipin pattern, which is an important factor for their effect on physiology and health. However, biological, time-dependent variations in the oxylipin pattern in healthy individuals have to be kept in mind when interpreting biological data. Therefore, the aim of the present study was to characterize inter-and intra-day variations of the oxylipin prole as an important basis for the interpretation of biological effects.
The precision of the analytical method was assessed in QC plasma samples (different aliquots of the same sample). Oxylipin concentrations in the QC samples were in the same range as in the plasma samples of both studies. Most oxylipins (about 84% of 73 analytes) showed a uctuation of less than 20% within the batch; only 12 analytes showed a higher uctuation. The variations observed here were comparable to or lower than those previously described for other LC-MS based analytical approaches for the quantication of oxylipins. 39, 40 It is not surprising that the degree of variation decreased with increasing ratio of concentration to LLOQ, i.e. in general with higher levels in plasma. The minimum variation was $5%, which is consistent with the expected (random) relative error of 
LC(-MS) methods.
41 For the interpretation of biological data it is important to keep this analytical variation in mind since high variations might mask biological effects. Therefore, it is crucial to have a well-characterized quantication method to reliably determine endogenous concentrations.
In most studies investigating the biology of oxylipins, fasting blood is used and is usually collected in the morning following overnight fasting. 24, 26, 27, 32 Therefore, another crucial parameter for the interpretation of biological effects is the inter-day variability (i.e. from one morning to the next) in the oxylipin prole of a healthy individual. This background variation should be reduced as much as possible in order to allow a better evaluation of biologically relevant effects, e.g. in the course of diseases or during pharmacological intervention. Our results support the suitability of fasting plasma for the investigation of biological effects since inter-day variations were low for oxylipins from all chemical groups in both studies (non-standardized and standardized diet). Except for a few analytes (mainly LA and ALA metabolites), the variation of all oxylipins in the study population on a non-standardized diet was comparable to the analytical variance, indicating stable levels of oxylipins in a healthy person as expected for a homeostasis of lipid mediators. For a standardized diet, the variations observed in the oxylipin prole were slightly more pronounced and oen higher than expected from the analytical method. Comparing absolute concentrations between t24, t48 and t72, a slight negative trend could be observed which was more pronounced when baseline concentrations (t0) were taken into account. This decrease might be a result of changes in dietary PUFA intake with the standardized nutrition (which started at lunch the day before baseline blood sampling). For a western diet the consumption of (n6-)PUFA -especially LA -is higher compared to the standardized diet. 42 Moreover, it has been previously shown for increases of LA in plasma lipids of subjects changing from a low-to a high-PUFA diet 43 that -depending on the lipid classmost changes occurred during the rst ve days for the high-PUFA diet.
Nevertheless, it can be summarized that inter-day variations in the oxylipin prole of fasting plasma in healthy human subjects are small, which is a prerequisite for the investigation of oxylipin biology in intervention studies. However, the study population of male subjects has been well-characterized and further studies have to show to what extent different lifestyles, physical activity, or the menstrual cycle might inuence the oxylipin prole.
The postprandial state differs substantially from the fasting state regarding blood -and thus plasma -lipid composition and fatty acid metabolism. Taking into account that the postprandial state is more representative for the plasma composition during the day for individuals of western countries Fig. 3 Inter-day variation of circulating oxylipins in subjects on a standardized diet. Shown are means of the relative inter-day change within each subject AE SEM of selected epoxy-FA (A), dihydroxy-FA (B), hydroxy-FA (C), prostanoids (D) and isoprostanes (E) (n ¼ 13). Plasma was collected from study participants on a standardized diet at t24, t48 and t72 and the relative concentrations of oxylipins at t48 and t72 were calculated against t24. compared to the fasting state, the question arises whether postprandial plasma might also be a suitable matrix for the analysis of the oxylipin prole. Following a meal, fatty acids are absorbed and reach the blood via lipoproteins, i.e. chylomicrons, resulting in a peak of plasma TGs, which is accompanied by elevated lipolysis. 44 Thus, it is not surprising that the intake of fat (within a meal) resulted in remarkable changes in the oxylipin prole; LA and ALA metabolites showed the highest changes throughout the day with a maximum at 4 h post breakfast, which was also reected in mean plasma TGs (individual maxima at 2-6 h). In a previous study with a (breakfast) meal containing more fat compared to our study (1 g fat per kg body weight (BW) vs. $0.44 g kg À1 BW) plasma TGs reached a maximum aer 4 h, 45 while in another study with a similar fat content compared to our breakfast ($0.56 g kg À1 BW) most individuals showed two maxima in plasma TGs: the rst between 1 and 3 h and the second between 4 and 7 h post ingestion. 46 In contrast to breakfast, the lunch meal did not show a marked effect on the prole of LA and ALA derived oxylipins, which might be explained by the higher fat content of the breakfast (36.6 g total fat, 17.8 g saturated fatty acids (SFAs), and 8.68 g monounsaturated fatty acids (MUFAs)) in comparison to the lunch meal (6.8 g total fat, 2.71 g SFAs, and 1.24 g MUFAs). Moreover, the gastric emptying of the more complex lunch meal may occur later and slower because of the higher content in vegetables (ber) and proteins. Kardinaal et al. found an increased level of different eicosanoids, i.e. 11-and 12-HETE and 19,20-DiHDPE as well as 8,9-and 11,12-DiHETrE following a high fat challenge (milk shake ($500 mL) containing 16 g fat/100 g milk shake). 47 Strassburg et al. found that a high fat shake (95 g fat) with high SFA content (51 g; and 6 g PUFA (no ALA, EPA or DHA)) increased LA derived oxylipins involved in the LOX pathway while high MUFA (79 g; and 8 g PUFA (no ALA, EPA or DHA)) content led to increased LA derived oxylipins derived from the CYP450 pathway.
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38 Although a similar differentiation was not possible in our study because Fig. 4 Intra-day, intra-person variation of circulating oxylipins in subjects on a standardized diet. Shown are means of the relative intra-day change within each subject AE SEM of epoxy-FA (A), dihydroxy-FA (B), hydroxy-FA (C), prostanoids (D) and isoprostanes (E) (n ¼ 13). Plasma was collected from study participants on a standardized diet at baseline (t0) and t2, t4, t6 and t8. The relative concentrations of oxylipins were calculated against the baseline. The dotted lines in the diagrams indicate food intake (20 min past sample collection at t0 and t4).
of the fat composition of the breakfast, our observations are still in line with those from Strassburg et al. 38 since LA oxylipin concentrations from both the LOX as well as the CYP pathway were elevated. However, although increased in the present study, the concentrations of ALA derived oxylipins were not affected by the high fat/high SFA or high fat/high MUFA shakes, which might be a result of the higher ALA content of the meals in comparison to the shakes.
In contrast to LA and ALA metabolites, the concentration of oxylipins derived from ARA, EPA and DHA -with only a few exceptions -decreased 2 h post ingestion, which was accompanied by an increase at t4. The initial decrease -which is in contrast to the observed increase in LA and ALA metabolitesmight be a result of the small amount of these PUFAs in the meals and has been observed previously following a meal challenge with low PUFA content. 38, 39 Moreover, this time course in the concentrations may be explained by changing insulin concentrations as previously discussed by Strassburg et al.:
38 a postprandial increase of insulin concentrations is associated with reduced lipolysis and therefore decreased oxylipin concentrations at t2. Decreasing insulin concentrations following t2 may lead to a release of fatty acids and corresponding oxylipin formation at t4. 48 A similar decrease -as observed aer breakfast -was found following the lunch meal; however, oxylipin concentrations did not increase 4 h post lunch.
Interestingly, the prostanoids PGE 2 and TxB 2 showed a different course compared to other oxylipins since both increased (almost linearly) over all non-fasting blood samplings from the baseline to t8. PGE 2 and TxA 2 (the biologically active precursor of TxB 2 ) are important metabolites derived from ARA and are involved in inammatory responses by regulation of pain and fever (PGE 2 ) or platelet aggregation (TxA 2 ).
1 It has been discussed before that a high fat meal might induce postprandial inammation. 49 Regarding changes in pro-inammatory oxylipins, previous results have been ambiguous 38, 39, 50 while our results clearly show increased concentrations of PGE 2 and TxB 2 during the day. This increase, however, could not be associated with the time of meal ingestion (as observed for other oxylipin classes). Moreover, at the fasting time points following t8, i.e. t24, t48 and t72, both analytes were found in plasma with similar concentrations as compared to t8. Thus, instead of being associated with the postprandial state, the observed increase in prostanoids PGE 2 and TxB 2 could be a result of increasing stress levels in the participants due to the number of blood samplings during the study.
In line with previous results, 38 our results indicate that intake of dietary fat and its fatty acid composition inuence the oxylipin prole. However, it has to be determined if they act as direct precursors for the synthesis of oxylipins or if they indirectly activate intermediate pathways that may lead to oxylipin formation or their release. 51 Moreover, further research is needed to investigate whether postprandial plasma might be useful for the investigation of oxylipin patterns, for example, for the identication of biomarkers of diseases or the efficacy of pharmaceutical drugs. Although the pattern of oxylipins is subject to changes induced by ingestion of fat, this diet induced modulation of the oxylipin prole might be reproducible as previously shown for the individual intra-day response of different plasma fatty acids in lipid classes to the same standardized meal. 52 
Conclusion
Overall, our data demonstrate the suitability of fasting plasma for the investigation of the biological role of the oxylipin pattern. Background variations are low, for most analytes within the variation of the analytical method and independent of a standardization of the diet. This makes fasting plasma an ideal matrix for the investigation of oxylipins in pathophysiological states and may allow the identication of biomarkers as well as evaluating the modulation of oxylipin formation by pharmaceuticals, food ingredients and diet.
In non-fasting plasma, oxylipin concentrations uctuated strongly over the day and ingestion of food was followed by changes in the oxylipin prole. Since in western countries individuals are in a postprandial state during most of the day it would be highly interesting to investigate whether a standardized meal might result in similar modications of the oxylipin prole and if postprandial plasma might be suitable for the investigation of oxylipin biology.
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